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= (54) Title: HISTAMINE RECEPTOR H3 ORDINARY ACTIVITY MUTANT AND UTILIZATION THEREOF 



(54) &E<7>*f*: tX^5 >a§ttH3#;514£gf*fc <fc *<7>#]/3 

i-H 

^3 (57) Abstract: The internal domain (3) of a seven-transmembrane G protein-coupled receptor, which is meaningful in the coupling 
_ of the G protein or the activity of the receptor, is well conserved. In the H3 receptor which is one of G protein-coupled receptors, 
this domain is also well conserved. By transferring a point mutation into a sequence encoding this domain in the H3 receptor cDNA 
<s| by the PCR method, a mutant 113 receptor having an extremely strong ordinary activity can be successfully constructed. It is further 
rH found out that use of the ordinary activity mutant of the H3 receptor makes it possible to easily and efficiently screen a candidate 
^ compound for a drug such as an inverse agonist to the H3 receptor. 
© 

2 (57) 5»: 7[siiBxaiU}3&Kts«£«{*afttt k> >r >3i*G«e«a>isft*fcftS(*a)Sttica»-eft y <t < s 
w ff*titi^ 6 H3asi*iiGSS8^!9:sa§<*a)-a-efeu. mmzzommt^m^xi^tzo *zv. pcr 
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1 7 * * v%m& H3 %m&mm&& * m <omm 

mm 

5 0 £©fc«> % ^(D^ftttGief^ISM (GPCR) bfflfiZtlX^Z. 

h^ii7 m^mmm^^i-^mvtcmm^h^x^^^ t^h, 7mm 
m&n^m%®m*%i£mxhzzt&&(btix^z> (costa, t. e t ai., m 

ol Pharmacol, 41, 549-560, 1992; Lefkowitz, R. et al. , Trends Pharmaco. S 
ci., 14, 303-307, 1993) 0 G ® &%&'&®jg.®m^&*MA-t Z> t % 

&®fc<D-nxhz> aiB-r Kvj-y >&®&<oitmmtmm*tot>tix\i^ (Kj 

elsberg, M. A. et al,, J. Biol. Chem. 267, 1430-33, 1992) 0 W001/77 

172 iaz, m^<DGm^n^m^mw<Dt^mmmm^tix^^ 0 
tut, ifi^s r^y=t-7 h<D-mz.r*-7 Y(Dmm^mtR^(o^m^ 
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tc.mm&mmk'£®tete9 ?ZZt&mffiZtltz (Milligan, G. etal., Trends 
Pharmaco. Sci. , 16, 10-13, 1995) . GlSf*ti^|:^y^-^7^ 

^f&&M<r>m&tmM-tZ>tn7LbhX\^ (Milligan, G. etal., Trends Pha 
rmaco. Sci., 16, 10-13, 1995) 0 

^^oV^T#^-$tiTV>5(Lovenberg T.W. et. al., Molecular Pharmacology, 5 
5: 1101-1107, 1999; Lovenberg T.W. et. al. , Journal of Pharmacology and E 
xperimental Therapeutics, 293: 771-778, 2000; Tardivel-Lacombe J. et. al., 
Molecular Neuroscience 11: 755-759, 2000 ; W02003004637) o H3g&ftJft&?- 

&oTl>5 (WO2003004637) „ $.tz, H3g^ft«: x ^i£<Dffl&Xh%mffim\Z 
h*), ttKmztt^yjrt-'sals&k 9*1'\ t ^kt>m&ZtlX^Z (Mor 
isset, S. et al., Nature, 408, 860-864, 2000) c t^L^^bx Ztl1c.X\^ 
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EWK:j<UCJ*fc*AU MTU MT2> MT3, MT5, MT6 * o-y$rtfsRLfc. 

3?$: cDNA Sr-t^Jptt HEK293 ifWI^tcK: h 9 7« * *>a Lfc D i^V^ ELISA 

ttm*oTcAiff *©iMj&MTofc. ttWofe*, io/»ii7*/u^=iy^iWET, 

-f ^<T<E>* o — t * * $ *K <fc «9 fflStt#Wfc cAMP Jb&SjfcM-S i £ 

^7 S Kfc «£ 9 ffifiWtfjK cAMP fi^±t*n-rS ~ t 3: JLffl Lfc 0 ££>K: % cAMP 
ftttMTl ^n-y^f % 5c«H3SS^Jt^ii^1-5^i:^WLfCo #± 

[3] l*fcf±iB?iJ#-»: 3 |cSB«©T S yBHE?lJlC*5*t<5 352 

353 #g N 354 #g£fc{* 357 #BtfV>fr< H-OOg|it(:|S^t5^f 

[4] H3»©gttW«OT^M©W, TB (a) *fefl 
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(a) t h H3 g^ft^&V^T, RDRKVAKfl^, KDHKVLK, RARKVAK, RDRKVIK, £ 
fctt, RDRKVKK "^(DW& 

(b) yv h$.ltn*A' i ey hmg^ffizis^x, rdkkvak kdhk 

VLK. RAKKVAK, RDKKVIK, >bL<it RDKKVKK ^<D@& 
[5] TE(a) ~{c)<D'Pte<kh-^mffi<DT C 1 3 * 

fcf* [2] £M®flN5tt£Jlfc 

ibK£fctt I 

( b ) gS^!l#^ : 1 fcfBf&©7 S J mmXZ&^X&il < t h s 353 # g tf> D 
fe A 

( c ) : 1 KlBfcOT ^ J mSmz.^X^ia < 1 1> , 352 # g <D R 

f>K N 354#gtf>Kd>kH, fc^TX 357 #g O A frb L 
[6] TIH(a) ~(c)©4>fc< fcfc-ofc|Bifc®7$,'ftHa£*r£fr, CD * 

( a ) IB?lJ#^ : 3 fclBtt©7 ^ J WtW&lKjS^X'Pti: Kth> 357#g£>A;6> 

(b) IB3W§-: 3{C|BicOr$/KiB?IJtJ:*5V^>^< fcfc, 353#i(DD^ 
£> A ^£>®& 

(c) ia^lJ#^: 3\ZfEim<OTKymSmKiS^X^tj:< ths 352#gtf>Ra> 
<bK, 354#i<^K^f>H, *5.fctf % 357#B<DAa><bL— 

C7] CD ~ C6] ©v^-ftb^K:|2«©^ttXftff4r3-Ki-5DNA, 
[8) C7] {C|S«ODNA^JfA$tLfc^^^-^ 

[9] [7] fc|B*©DNA*fcW: (8] fciB«©'«* 9-ZftW1rZ>j&nimM 

us. 
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^ y ^ — ^c©sm^ p h <Dm4k*mmz%%m.mgfc<D 

Cl 2) (a) fcitMb) tf>Ig£^if % H3 £&ft©ftStt££fc0>i£ 

fmnmzmmztut] tit. n-nonm^mymzfix. m<D&ft&&<k 
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fc40% x #£L<te25% <fc «9$jF*L<{ilO%J^TTfe5r * 

*%w<D%m&%mmz*i^x, zo^mm, m^m-mm 

■T5»Stt«llflcfc LTHu 09*. tf H3 g5g#Of*|gB h7^V3WC 

Lit%m&&tt&mfhin&o zQ&fttotztt. mmivmmtm&* kdhkvlk 

(IB3RJ## : 4) % RARKVAK (|B?IJ## : 5) N RDRKVIK (E#|#^ : 6) , RDRKV 
KK (mm^: 7) % RAKKVAK 8) N RDKKVIK (@E?lJ#^- : 9) , £ 

fete, RDKKVKK (E*J#-£ : 10) ffi^J^fc^fljHgttlE^iS^T^S^, 

3iz:mM<DT\;mffimz&rtZ352mn. 353#g, 354#g£fcji357# 

tt5 352#B % 353#g, 354 #g 357 #@ lltiSt^^i Ltfl 0IJx. 

tt\ 7>7h H3 S^flc (Q9QYN8) "Cli, ^r^^M h H3 352 #g, 

353 #B, 354#B*fctt357#B©T5yiWWtt"e*>5 0 
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*&WKmizt hm^mwttt, rdrkvakis^ij mmm^: i d 

H3 ft##:«r«*i- 5„ *»Wl!l*J»t* t h H3 SgftOAftfl t LTtt, 445AA O 
Q9Y5N1 (BE?U#-^: 3) % 453AA O BAB20090, *5£U\ 365AA <D AAK50040 ft if & 

7*; hSfctt^t/w^y Mf3S*fffctt, RDKKVAK @E3?U (Efll## : 12) £^1" 
5 H3 ftSfl**Wsi-S. JMM&fctt, ^^^HSS**i:L-CKJ!l#*: It- IE 
*tf>T 5 J BEWSr*rt"<5 H3 7 v V H3 S»i LT 445AA © Q9QYN8, 

449AA © BAA88765, 413AA © BAA88767, *»J:tJt % 397AA © BAA88768, ^Ky h 
H3 igMfrh LT 445AA © Q9JI35 W^Ss m6fcBK6**l* t>©"CWC 

teitf, igttffcM«fWft<0iB?IJ (fc h-?n RDRKVAK (SB?lJ#-5§-: 11) N ^!7*, 
7 V h 3o <£ Xf^Jl'^ y h "Cfi RDKKVAK (I2?lJ## : 1 2) ) Sr^i"* £ 

KDHKVLK (|E^J##: 4) , RARKVAK (gfl?lJ#-!§- : 5) % RDRKVIK (gB?iJ#-5§- : 6) , 
*fctt, RDRKVKK (E#l#4§-: 7) ^ t iW*. LV^S, rttP>©gB?O^Pfi^ 

£ *i 5 *>©-(?{*& V\ #3gK{-*itt5^**, 7y hiSJltf*/^*^ h H3 

%®&<o%i£m£&ftommmnntiLc>mm. kdhkvlk (sb#i«-: 4) % ra 

KKVAK m?m%: 8) % RDKKVIK ffimtt : 9) % Sfcfi, RDKKVKK (|B^J# 

t:io) -efc^ii^u^, iix^^gB^Jjcis^^tisto-cfi^v^ 
# : i »r.faa©r ? / BMRflifcasi* 5 357 # g <d a a* k * it\t 1 bfcS^ 

ttlgMflc, 353 #S©D2SAKfi&Lfc^gl£^#s 352#g©R#K, 
354#@©KdSH, *5j:t* 357#BOAi6SLfcglftLfc^Stt3Ellfl:^« r P>tL 
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«^>7 ^ / mmtoztsrt z> 357 # @ <*> a a* k * i k®& Lfcftjsttagjwfc 3 

53#S©Ds&SAK:1R£Lfcttigtt«afls 352 # S <D R tf* K, 354#gO 

3 kibs&ot ^ y mwi\tttt&&nk®mto\m4$ftmbm$:=- K-t-s dna 

So 



WO 03/091282 



PCT/JP03/05184 



- 9 - 

0t£m&nZ=i- DNA t LTW:, t h (PCT/JP99/07280, Lovenber 
g T.W. et. al., Molecular Pharmacology, 55: 1101-1107, 1999), y -y Y (PCT 
/JP99/07280, Lovenberg T. W. et. al. , Journal of Pharmacology and Experime 
ntal Therapeutics, 293: 771-778, 2000) % *c~T\?-yy* (Tardivel-Lacombe J. 
et. al., Molecular Neuroscience 11: 755-759, 2000) % (W0200300463 

(Gotoh, T. et al., Gene 152, 271-275, 1995; Zoller, MJ, 
and Smith, M. Methods Enzymol. 100, 468-500, 1983; Kramer, W. et al. , Nu 
cleic Acids Res. 12, 9441-9456, 1984; Kramer W, and Fritz HJ Methods. Enz 
ymol. 154, 350-367, 1987; Kunkel.TA. Proc Natl Acad Sci USA. 82, 488-492, 
1985; Kunkel Methods Enzymol. 85, 2763-2766, 1988) % ?Zf fry* 7 
(Zoller, M. J. and Smith, M. , Methods Enzymol. 154, 329-350, 1987) % Jj 
ty^lft (Wells, et al., Gene 34, 315-23, 1985) , f)37°7 J^-fc (S 
arkar, G. and Sommer, S. S. , Biotechniques 8, 404-407, 1990) & ^SrffiV^T, 
SE?iJ## : 1 tLtttim&m-Z : 3 fcfcgtor 5 /»E^JSr-g-tffieSrSr=«- K"T 

5 dna iz.m%mm&mA-rz>z.b\z£ v % mm&ntmmm^mmm&n^^ 
- k-ts dna zmm-rz> z. 1 as-e* 5 0 Tz/Mo&mns&mz&^x 

L<fil5T5/TOrtT?*)«J, £ktC#*L<J*5 7^&Wf*3 (0tJx.tf, 37 

lii < *P fettfcfi&CD^ifc UTtt, ^ 7 9*4 M-is a y&ffi (Sambrook, J et 
al. , Molecular Cloning 2nd ed. , 9. 47-9. 58, Cold Spring Harbor Lab. press, 

1989) zmmirttm&mibhZo wt>* sasNufc^-cwu mm^-. 1* 
iti*m&m-% : 3 \z*dM.<DT % / mmm&^t* m =»— k-t s dna bb^u (#j 
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XLtflBSWf-: 2) fcL<tt*©H8fc*UfflLT, Zflbmm&om^ DNA 
BUI'S r £ , $ ^ m DNA 30^E3?IJ#^ : 1 £ fcttgB?lJ#-J§- : 3 Kl|B«©T % 

icrswf ftff easra- K-rs dna fc»©/N>r:/y *vi?-^ 3 ^<d^ 

LTtt, h y y^xyf/<fWW^5 0 h y yv*. 

yhft&ftbtz, /N-r^y^if-^3ymo^i^v>T, ^Jx.«42 < c, 2xs 

SC, 0.1%SDS <D^b#"C*>9 % £?$L<tt 50t: x 2XSSC, 0. 1%SDS <D0zft-VhZ> c 

m*mf feixSo if* h y ^v?*^ h ^Rtf 65t:, o. ixssc o. 

>y-*nm-Z> d b ft plt6t?fc 5 0 

= -K1-5DNA (^jtffflW: 2) <aia?"J1f&£g^/&L7^;M^-£ 
DNA £|18rt-5 w b Mtg-CfcS. 
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T5y|BE5(I"^ftaKRJ©BIHttt, W^tf Karlin and Altschul (CI J; 5 77U . 

{J BLAST (Proc. Natl. Acad. Sci. USA 90:5873-5877, 1993) tiotftS 
i-SCli*S-Ct5. £©7/U=fyX<Mw£<5V^ BLASTN BLASTX £ PfffttS 
:/n ^7 AjftSgiH £ttTV^ (Altschul et al. J. Mol. Biol. 215:403-410, 199 
0) o BLAST»cS^V>TBLASTNtCj:oT^ia^JSrA?*f1-5^^W: > 
— te^RW? score = 100, wordlength = 12 £-T5 6 BLAST t'S^V^T BLAS 

TX {£<fcoT7S /BWEW*r«WH _ 5»frlCf4 % ^7^ HtfUitH! score = 50, 
wordlength = 3 t^,, BLAST t Gapped BLAST j/y A£fflV^^Hc{i % =fr 

fett<£%aX*foZ> (http://www. ncbi. nlm. nih. gov. ) e 

mmmzmmtem&n**~\ f 'r5T)M tvxte, cdna, yy&Dmom, 

DNA^^*^6o cDNAtt:, 0»Jx.Wf, £^f: 2 cDNA &SV>tt*©»r)i\ 

^rtu KfB*tWfc DNA Xtt RNA % * fcttK cDNA ©EWo-to&^tr&riW- y =f * 
* U*^ K& 32 P ft £"T?««U iB?"J#^ : 1 tUtttmm^- : 3 fcfB«©r ^ / 
^IH^iJ4"^"tf^l6Kttlt6W(c|Rl^ftgSKS:3— Ki"<5 DNA jo^JILT^S&L 

•ti:S^i:^J;«9^^y--^^-r-5-i:^-Ct5 0 fc5VM2 N cDNA otiSE^Jfc 

a dna fi, : 2 ke^© cdna &5v>tt-e©»rJT\ *fib\z. 

ftflTWfc DNA X« RNA, t.tc\*& cDNA ©E^lJ^-gPSr^tf^^- y ^ * 
KSr 32 Pft^T'^U !f S J* DNA y'f^yHWT'!) ^X^iirSrfcfciJ: 
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DNA !/#— tf-ett^$*<5^i:^J:»>IS$4-r6riAST?t5 (Khorana, H. 
G. et al. , J. Biol. Chem. 251, 565-570, 1976 ; Goeddel D. V. et al. , Pro 
c. Natl. Acad. Sci. USA 76, 106-10, 1979) 0 

\mm<DT z/mm^ttm&ntmMmzmmtew&m*^- K-rs dna k 

*tU KgeS©Stt*sj:«9±#H-5J:5**^*«A-r5. DNA ic^Ha^A 
£*lfcJfe&> T^/g£«Jli-5MiLTtt, 0£L<tegB?iJ#^: 1 
B?U## : 3 \Z.UWL<OT % £ 352 # g , 353 # g % 354 # g * fctt 

357#g©4>&< tt>-0(DgWs5[Jwffi^i-5«-C*>5^ rtbf>«{CP^^ 

roj;?!: LT#btlfc H3 3»fr©*iSH£*Jlfrfc=- K1"5 dna a»&Se^S 
K« DNA fc^ft^m^^-^AU fcifiSfcffljiaK: 
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McfttfiiaZs mZ.&*mm^>*V*>T ' =>y (Escherichia coli) 0>Jg£\ 

(Rosenberg, A. H. et el., Gene 56, 125-35, 1987) % 
pGEX-1 (Smith, D. B. and Johnson, K. S. , Gene 67, 31-40, 1988) fci^/flV* 
bfrZo *mM<DMMfc&l*. Hanahanjfe (Hanahan, D. , J. Mol. Biol. 166, 5 
57-580, 1983) „ flEM^TLfe (Dower, W. J. et al. , Nucl. Acids Res. 16, 612 
7-6145, 1988) ^ifVfT0 o l&^^BW*^^* V% • (Sch 

izosaccharomyces pombe) £>tiHH;:tt % ^7^5 K^<£ pESP-1 (Lu, Q. et a 
1., Gene 200, 135-144, 1997) ft if^V>fett5o ^©O^ff^fi. 0t.lx.ff, 
^yiO/^^hS (Beach, D. and Nurse, P., Nature 290, 140, 1981) % g£ 
^U^Ajfe (Okazaki, K. et al. , Nucleic Acids Res. 18, 6485-6489, 199 
0) fti?\Z£VntZt>tlZo 

0 % fc h HeLa jSW&fc if£>^\ pMSG (^n^T^ft) tlZO)^? ^ — dSfflV>P>tt 
5c HEK293 ft|IU&0#S\ pcDNA3. lWiWBV^ftS. IS$LJM&JNM&^<&tt. 

DNA O^Alix (Graham, F. L. and van derEb, A. J., 

Virology 52, 456-467, 1973) » DEAE-^^r^ h y >W; (Sussman, D. J. and Mi 
lman, G. , Mol. Cell. Biol. 4, 1641-1643, 1984) „ ]} i$y ? i/ a (Felg 
ner, P. L. et al., Proc. Natl. Acad. Sci. USA 84, 7413-7417, 1987) % H^C 
(Neumann, E. et al. , EMB0 J. 1. 841-845, 1982) t£ZttfTt>tlZ 0 
®±^SA*WJa©»&^W:, /<*ani>>f/U^^^— pBbcPAK8/9 (^o^t- 

?*±) ttz&m^tiZo AAmm^mimmt. 

- (Bio/Technology, 6, 47-55, 1980) fc ^fB«fcO#}£W£oT*T& 5 - £ ^"C 

^*7*?~t? (gst) ftn&m&Lizm&m&'gtoM-e&f&Ls ^m^^-hm 
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GSTmfQ&uv>\zm&£^zzb\z£vmwrz>zk&'?zz (smith, m. 

C. et aL, J. Biol. Chem. 263, 7211-7215, 1988) „ — fcLT 

pESP-1 &%^tcm&. gft^fifC^ ^^^>S h7^7i7-f (GS 

x&, #fc$ijps(i^v\ m%.\*, xmt&vo, mw&tos m&M. 

wmmm, mmwrn®. v^yh^^Lx^^^t^M^fi^mhv 

^gft:£=r- K-TS DNA £^tf-^ (#J;itf, HEK293) KigAI^ - 

jwyv&ztmm, m%./<^xmiim, !)#7i^^yfc vji/iSxtu 
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ttas^©SttSr«ft$*5IS* 1 R«*tft^«5S:^^ y -=>-^-TSr idtpTfg 

mitt. m&®fc<D%momA*mk&&lX'7Fi-®x*hZ>o ■-HswtiM/i'K* 
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m 3}*, t h H3 Sift©ISOiA^7 5 y ^iB?iJ-e^-riH-Cfc6o h-H3 « 

torn mm ztizh (DX'\*te\,\ 

7 HMRilM G M &Wfc'k%Mfc<D?m Y*s(>Z (internal domain 3) ft G 

S & IC^Sg^tt W-ffi-Cfc $ fiX V \fc D ^it* PCR 

&£fflV>T^ H3 g^ftcDNA *5j;tf t h H3 g^ttcDNA K*5tt5»|i&£=i 
-K-f5IB?iJM^JI£afAU ^**H3&^#:fc£tffc h H3 g&ft<DtSte 

* H3 cDNA (H?!^ * — pcDNA3. 1 (+) ) ^Mfc:/^ "^-722F (5* - AG 

A ACC CCC ACC TGA TGC -3' (gB?"J#^ : 19) ) *5<i:tf 1338R (5'- TCA CTT CC 
A GCA CTG CTC CAG G -3' (gB^IJ#^ : 2 0) ) % 683F (5'- GCA CTC GT 

C TTC GGC TGG ATG -3' (SB^JS^- : 2 1) ) ifccfctfMTl (5'- CGA CTT GAG TAC 
CTT CTT GTC -3' Wm^r : 2 2) ) „ MT2 (5' - CGA CTT GAG TAC CTT GTG GTC 

CTT CGA CAG CCG -3' (gS?IJ#-^ : 2 3 ) ) % MT3 (5' - CTT CTT GGC CCG CGA CA 
G CCG -3' (IS?lJ#-i§- : 2 4 ) ) „ MT5 (5' - CGA CTT GAT TAC CTT CTT GTC -3' 

(I2#l#-^ : 2 5) ) % £fcte\ MT6 (5' - CGA CTT CTT TAC CTT CTT GTC CCG -3 
' (ga^J#-§-: 2 6) ) Zm^XZtlZtlPCR&ftvtz, tO/Vayf'fv/sy 
«94t:i5#, 55^30 72^30 25 [5l«iSLfCo Itk^X, ^tl-fftUD PCR 
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RJ&KX. y)'&t>tltcmK&8mfr7 : 7'(^-683F *5 <fctf 1338R SrJS^T 2 09© 
PCR£*Tofco fs^y? 3 >lt 94X^15 SS^O^ 72 < C30 ;fcJ>£ 25 
m^MLtCo 2IeIgOPCR^J;oT^Lfc^K- (656bp) £ pCR2. 1-TOPO \Z ? 
D-=^i/Lfeo &£&&mA&tlZ>Zk{Zj:V) MT1 X MT5 % *5£tf, MT6<7>BstX 
1 1M h # MT2 *5 X V MT3 © BsmFI *M h ^-?rtbm^^ Life r t *m&Ltz 0 

lHI-Sfil Bfr/t (174bp) £^ H3 Slf cDNA fc* n-c^j/Lfco PCR a&fi 
"t"^T Expand high fidelity PCR system (Boehringer mannheim) SMilLftJ Vtc a 

mmdrnwrKZis—r^yxu &%m*mAtstitcz t zmmhtc'&i^ Aor 

51HI-Sf il Bfftf&lM A- YtJZfW*?* H3 gSgft cDNA (|g^^ ^-pcDNA3. 1 
(+)) t^n-^^Lfco ^±0^fe(C«t 9 MTU MT2 N MT3, MT5, *5j:t* MT6 
fv-yZimLtc (®2) „ 

7'f'^K^'l'^ , ^'>^H3^fli:cDNA^ < tU { 5o<D^^^^H3 g^frc 
DNA tttl^tl HEK293 h7^7i^i/3yU G418 itSU&fTV ^IV? 

iX^^X-^/W^n— V (stable clone) / — if >-$#fKl<fc <0&$LM<D 

H3 g^frte Gi &&M<D G ® fif*ti§^«>5 © ELISA ||:J:otc 
AMPgOiJ^ffofeo Afr&fyCfcU 24-^cc^V—hfCl pa^Vifefc 

15 10 s »^#Lfcio f*lfc^l3, ^jfiL»#^TT15^W^#Lfe^. 0.5mM IB 
MX T? 15 ftffl%mLtc 0 7*A<*=iy (10/zM) , fc**^ (lO^M—Km) , 
^^7^ K (10- ,0 M-10- 5 M) &Ztl?tlM7LlS#mtmL1to cAMPffilJ^KficA 
MP enzymeimmunoassay(EIA) system (amersham) fcffiV^l/h,, hMSsfrcFtl-CV* 
5&ft¥f*2g IB 150/zl Vffilfc&mkLtio ^Ooh5fil<D±jUy^-t-h (cell 
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lysate) t Pi^StcAMP ^^Sffilk/W- h f , 4^2 «pM#BLTR 

t&J&lSrffr&U cAMPS^ttJUfco fc*5 % pertussis toxin (PTX) J* lOOng/ml 
fc (04) . 

i!5ffl*:ft#^'cAMP*W{c:MT6 ^p-^ifAnl-S^fc&JLfflLfc (05). 

D^V^fcj&sSRfcSftTV^Sas, MT6 2x2--y\tys(,v\i94-7\z.)£'<ms 
®h cAMP ©*^*5*«§*T^«lcaftV^Stt«1«^fc5r t3iJ*lft$tLfc 0 
^^7^ K^i5cAMPftOJ#AP«Gi g&K8Hi&©fc©^fcSa»&«fej&»«>.5fc 

pertussis toxin (PTX) £ lOOng/ml 18 H^ilL, I3tt0>£lfe 

=Hto/c 0 PTXlCj;<!)I7-l'^K^^yH3, MT6 * O-^fc ttC^^ 

7 ? Kfc £ 5 cAMP ©#anasi£S<**ifc. 

ftWSK, HI T:*-* httttlEWfc*!? 5 5^ Hl^^Ji, d-lf**;* (Ub 
iquitous) T?fc5©-CBttl2l#©flUBfcW1-3. H3 Ty*=f=* h^-Y^ 
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5 (Milligan, G. et al., TiPS, 16, 10-13, 1995) „ 
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i. m&mftoftmtm&t*. 

3 . mm% : i *yt«ia^j## : 3 \zmm<or z / msm£.*3ttz 352 * g , 

353#g N 354#B*fctt357#BO^< ^t>-oogB^K:ffiSi-5SWB:© 

r^y iis^ior s / mmmzw& Lit, m&m 1 *fc 1* 2 

4. H3S*#©S^bW«Sl»{(S:©T5/K«S©fi«*S, TIB (a) *fctt 

(b) m#mi*ittt2\zmL<niiimi!mmfto 

(a) t h H3 gJgfl^&V^T, RDRKVAK^b, KDHKVLK, RARKVAK, RDRKVIK, £fc 
ttU RDRKVKK ^(DW& 

(b) 7 y h*fcfi*/P*y h H3 g^ft^fe^T, RDKKVAKd^ KDHKV 
LK, RAKKVAK, RDKKVIK, t>L<tt» RDKKVKK ^<DMM 

5. TE(a) ~(c)<D&t£<kh-^m$L<DT$;mw&*$ts. m#mi 

(a) m^m^r: 1 KH2«c<E>T 5 J W®$VZ-%>^X')>t£ < £ fc, 357#g<7)A^b 

(b) ia3?'J#-^: l{C|BiJ©T^yKiB3?lJ^*5V>-C^/j:< th. 353#B^>D^ib 
A ^<DW& 

( c ) : i Kiafcor % ; mm\c^x^ta < t h . 352 # @ o r a^^> 

K, 354#g<DK/5>£>H, 357 # g <D A ^ £ L ^<Z>@& 

6. TI2(a) ~(c)<D'>&< it-o^|Htt©T5/»e»«:^tf, Iftfc^l 
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(a) £31**: 3\Z.%dffi<DT$;Mm%\Z&\,^X'Ptl;< th. 357#g©Ad>C> 
K $.tclt I ^©fi& 

(b) »J##: 3Kfa^07^y^iE?iJtC:^T'>fc< ti>. 353#g©D/&»£> 
A^©tt& 

( c ) : 3 i£lBfc©7 5 ^ ^ga?iJ£:fc>^T'>& < t 352 # g © R d»b 
K N 354#g©K;o>£>H, &J;TX 357#g©AiO>£>L^©E& 

7 . it *m i ~ 6 ©i>-r tifr\z&m<o%mi!mmftz = - k-t s dna 0 

i o . «tft<k£tt# H3 &&&0%ism£m{*<Dm&z&{££itzt<Eti>zm6 

( a ) H3 ^^©^Stt^i*:^mbTV>5»{r^b^^ft!fe$*5X 
1 2. &T© (a) 33J:tf (b) ©XSSr^tf, H3 g&fc©JiM£tt2fcft#©JS 
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2 \zmm<D%& 0 
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m 1 




1/5 








RDKKVAKS 




m-H3 


5'- 


CGG GAC AAG AAG GTA GCC AAG TCG -3' 


:13) 


MT1 


5*- 


CGG GAC AAG AAG GTA CTC AAG TCG -3* (BH^J#^ 


: 14) 


MT2 


5'- 


AAGGAC@A@AAGGTACTCAAGTCG-3' (E3W*t 


:15) 


MT3 


5*- 


CGG G@C AAG AAG GTA GCC AAG TCG -3* (SB^J#^ 


:16) 


MT5 


5'- 


CGG GAC AAG AAG GTA ATC AAG TCG -3' (g2?"J#*t 


:17) 


MT6 


5'- 


CGG GAC AAG AAG GTA AAG AAG TCG -3' (ffi?U#*f 


: 18) 
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M2 











m-H3 

III 1 1 w 


S RDKKVAKSL 




27 ) 


MT1 


s rdkkv[IJksl 




28) 


MT2 


S[K]D[H]K VjTjK S L 


(mmn = 


29) 


MT3 


S R@K K V L K S L 


(K5>JS^ : 


30) 


MT5 


S R D K K VjTjK S L 


(ffi?"JS*t : 


31 ) 


MT6 


S R D K K V[K]K S L 


(EfiJS^ : 


32) 
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m3 





091 OOU 






h-H3 


S RDRKVAKSL 


(geyijs^ : 


33 ) 


MT1 


S R D RK V0K S L 




34) 


MT2 


s(k]d[h]k v[l]ksl 


(E9"JS^ : 


35) 


MT3 


SR0RKVLKSL 


( 3fcZl jgll ^^^^ 


36) 


MT5 


S RDRKV0KSL 


(E5"JS^ : 


37) 


MT6 


S RDRKVAKSL 




38) 
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SEQUENCE LISTING 
<110> BANYU PHARMACEUTICAL CO., LTD. 

<120> The constitutive activated mutants of histamine H3 receptor 
and use thereof 

<130> B1-A0201P 

<140> 
<141> 

<150> JP 2002-123005 
<151> 2002-04-24 

<160> 38 

<170> Patent In Ver. 2. 1 

<210> 1 

<211> 445 

<212> PRT 

<213> Mus musculus 



<400> 1 

Met Glu Arg Ala Pro Pro Asp Gly Leu Met Asn Ala Ser Gly Ala Leu 
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15 10 15 

Ala Gly Glu Ala Ala Ala Ala Gly Gly Ala Arg Gly Phe Ser Ala Ala 
20 25 30 

Trp Thr Ala Val Leu Ala Ala Leu Met Ala Leu Leu He Val Ala Thr 
35 40 45 

Val Leu Gly Asn Ala Leu Val Met Leu Ala Phe Val Ala Asp Ser Ser 
50 55 60 

Leu Arg Thr Gin Asn Asn Phe Phe Leu Leu Asn Leu Ala He Ser Asp 
65 70 75 80 

Phe Leu Val Gly Ala Phe Cys He Pro Leu Tyr Val Pro Tyr Val Leu 
85 90 95 

Thr Gly Arg Trp Thr Phe Gly Arg Gly Leu Cys Lys Leu Trp Leu Val 
100 105 110 

Val Asp Tyr Leu Leu Cys Ala Ser Ser Val Phe Asn He Val Leu He 
115 120 125 



Ser Tyr Asp Arg Phe Leu Ser Val Thr Arg Ala Val Ser Tyr Arg Ala 
130 135 140 
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Gin Gin Gly Asp Thr Arg Arg Ala Val Arg Lys Met Ala Leu Val Trp 
145 150 155 160 

Val Leu Ala Phe Leu Leu Tyr Gly Pro Ala He Leu Ser Trp Glu Tyr 
165 170 175 

Leu Ser Gly Gly Ser Ser He Pro Glu Gly His Cys Tyr Ala Glu Phe 
180 185 190 

Phe Tyr Asn Trp Tyr Phe Leu lie Thr Ala Ser Thr Leu Glu Phe Phe 
195 200 205 

Thr Pro Phe Leu Ser Val Thr Phe Phe Asn Leu Ser lie Tyr Leu Asn 
210 215 220 

lie Gin Arg Arg Thr Arg Leu Arg Leu Asp Gly Gly Arg Glu Ala Gly 
225 230 235 240 

Pro Glu Pro Pro Pro Asp Ala Gin Pro Ser Pro Pro Pro Ala Pro Pro 
245 250 255 

Ser Cys Trp Gly Cys Trp Pro Lys Gly His Gly Glu Ala Met Pro Leu 
260 265 270 

His Arg Tyr Gly Val Gly Glu Ala Gly Pro Gly Val Glu Thr Gly Glu 
275 280 285 
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Ala Gly Leu Gly Gly Gly Ser Gly Gly Gly Ala Ala Ala Ser Pro Thr 
290 295 300 

Ser Ser Ser Gly Ser Ser Ser Arg Gly Thr Glu Arg Pro Arg Ser Leu 
305 310 315 320 

Lys Arg Gly Ser Lys Pro Ser Ala Ser Ser Ala Ser Leu Glu Lys Arg 
325 330 335 

Met Lys Met Val Ser Gin Ser lie Thr Gin Arg Phe Arg Leu Ser Arg 
340 345 350 

Asp Lys Lys Val Ala Lys Ser Leu Ala He He Val Ser He Phe Gly 
355 360 365 

Leu Cys Trp Ala Pro Tyr Thr Leu Leu Met He He Arg Ala Ala Cys 
370 375 380 

His Gly His Cys Val Pro Asp Tyr Trp Tyr Glu Thr Ser Phe Trp Leu 
385 390 395 400 

Leu Trp Ala Asn Ser Ala Val Asn Pro Val Leu Tyr Pro Leu Cys His 
405 410 415 

Tyr Ser Phe Arg Arg Ala Phe Thr Lys Leu Leu Cys Pro Gin Lys Leu 
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420 



425 



430 



Lys Val Gin Pro His Gly Ser Leu Glu Gin Cys Trp Lys 
435 440 445 



<210> 2 
<211> 1338 
<212> DNA 

<213> Mus musculus 



<400> 2 

atggagcgcg cgccgoccga cgggctgatg 
gcggctgcag gcggggcgcg cggcttctcg 
atggcgctgc tcatcgtggc cacagtgctg 
gcggattcga gcctccgcac ccagaacaac 
ttcctcgtgg gtgccttctg catcccattg 
acctttggcc ggggcctctg caagctgtgg 
tcagtcttca acatcgtgct gatcagctat 
tcctacaggg cccagcaggg ggacacaaga 
gtgctggcct tcctgctgta tgggcctgcc 
agctccatcc ccgagggcca ctgctatgct 
acggcctcca ccctcgagtt cttcacaccc 
atctacctga acatccagag gcgcactcgt 
ccagaacccc cacctgatgc ccaaccctcg 
tgctggccaa aggggcacgg ggaggccatg 



aacgcgtcgg 


gcgctctggc 


cggagaggcg 60 


gctgcctgga 


ccgctgtcct 


ggctgcgctc 120 


ggcaacgcgc 


tggtcatgct 


cgccttcgtg 180 


ttctttctgc 


tcaacctcgc 


catctccgac 240 


tatgtaccct 


atgtgctgac 


cggccgttgg 300 


ctggtggtag 


actacctact 


gtgtgcctcc 360 


gaccgattcc 


tgtcagtcac 


tcgagctgtc 420 


cgggctgttc 


ggaagatggc 


actggtgtgg 480 


atcctgagtt 


gggagtacct 


gtccggtggc 540 


gagttcttct 


acaactggta 


ctttctcatc 600 


ttcctcagcg 


ttaccttctt 


caacctcagc 660 


cttcggctgg 


atgggggccg 


agaggctggt 720 


ccacctccag 


ctccccccag 


ctgctggggc 780 


ccattgcaca 


ggtatggggt 


gggtgaggca 840 
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ggccctggtg 


ttgagactgg 


ggaggctggc ctcgggggtg 


gcagcggtgg 


aggcgctgct 


900 


gcctcgccta 


cctccagctc 


cggcagctcc tcaaggggca 


ctgagaggcc 


acgctcactc 


960 


aaaaggggct 


ccaagccatc 


agcgtcttca gcgtccttgg 


agaagcgcat 


gaagatggta 


1020 


tcccaaagca 


tcacccagcg 


ctttcggctg tcgcgggaca 


agaaggtagc 


caagtcgctg 


1080 


gctatcatcg 


tgagcatctt 


tgggctctgc tgggccccgt 


acacactcct 


catgatcatc 


1140 


cgggctgctt 


gccatggcca 


ctgcgtcccc gactactggt 


acgagacgtc 


cttctggctt 


1200 


ctgtgggcca 


actcggccgt 


caaccccgtc ctctacccac 


tgtgccacta 


cagcttccgt 


1260 


agagccttca 


ccaagctcct 


ctgcccccag aagctcaagg 


tccagcccca 


tggctccctg 


1320 


gagcagtgct 


ggaagtga 








1338 



<210> 3 

<211> 445 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Met Glu Arg Ala Pro Pro Asp Gly Pro Leu Asn Ala Ser Gly Ala Leu 
15 10 15 

Ala Gly Glu Ala Ala Ala Ala Gly Gly Ala Arg Gly Phe Ser Ala Ala 
20 25 30 



Trp Thr Ala Val Leu Ala Ala Leu Met Ala Leu 
35 40 



Leu lie Val Ala Thr 
45 
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Val Leu Gly Asn Ala Leu Val Met Leu Ala Phe Val Ala Asp Ser Ser 
50 55 60 

Leu Arg Thr Gin Asn Asn Phe Phe Leu Leu Asn Leu Ala He Ser Asp 
65 70 75 80 

Phe Leu Val Gly Ala Phe Cys lie Pro Leu Tyr Val Pro Tyr Val Leu 
85 90 95 

Thr Gly Arg Trp Thr Phe Gly Arg Gly Leu Cys Lys Leu Trp Leu Val 
100 105 110 

Val Asp Tyr Leu Leu Cys Thr Ser Ser Ala Phe Asn He Val Leu lie 
115 120 125 

Ser Tyr Asp Arg Phe Leu Ser Val Thr Arg Ala Val Ser Tyr Arg Ala 
130 135 140 

Gin Gin Gly Asp Thr Arg Arg Ala Val Arg Lys Met Leu Leu Val Trp 
145 150 155 160 

Val Leu Ala Phe Leu Leu Tyr Gly Pro Ala He Leu Ser Trp Glu Tyr 
165 170 175 



Leu Ser Gly Gly Ser Ser He Pro Glu Gly His Cys Tyr Ala Glu Phe 
180 185 190 
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Phe Tyr Asn Trp Tyr Phe Leu lie Thr Ala Ser Thr Leu Glu Phe Phe 
195 200 205 

Thr Pro Phe Leu Ser Val Thr Phe Phe Asn Leu Ser He Tyr Leu Asn 
210 215 220 

lie Gin Arg Arg Thr Arg Leu Arg Leu Asp Gly Ala Arg Glu Ala Ala 
225 230 235 240 

Gly Pro Glu Pro Pro Pro Glu Ala Gin Pro Ser Pro Pro Pro Pro Pro 
245 250 255 

Gly Cys Trp Gly Cys Trp Gin Lys Gly His Gly Glu Ala Met Pro Leu 
260 265 270 

His Arg Tyr Gly Val Gly Glu Ala Ala Val Gly Ala Glu Ala Gly Glu 
275 280 285 

Ala Thr Leu Gly Gly Gly Gly Gly Gly Gly Ser Val Ala Ser Pro Thr 
290 295 300 

Ser Ser Ser Gly Ser Ser Ser Arg Gly Thr Glu Arg Pro Arg Ser Leu 
305 310 315 320 



Lys Arg Gly Ser Lys Pro Ser Ala Ser Ser Ala Ser Leu Glu Lys Arg 
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325 330 335 

Met Lys Met Val Ser Gin Ser Phe Thr Gin Arg Phe Arg Leu Ser Arg 
340 345 350 

Asp Arg Lys Val Ala Lys Ser Leu Ala Val He Val Ser He Phe Gly 
355 360 365 

Leu Cys Trp Ala Pro Tyr Thr Leu Leu Met lie He Arg Ala Ala Cys 
370 375 380 

His Gly His Cys Val Pro Asp Tyr Trp Tyr Glu Thr Ser Phe Trp Leu 
385 390 395 400 

Leu Trp Ala Asn Ser Ala Val Asn Pro Val Leu Tyr Pro Leu Cys His 
405 410 415 

His Ser Phe Arg Arg Ala Phe Thr Lys Leu Leu Cys Pro Gin Lys Leu 
420 425 430 

Lys He Gin Pro His Ser Ser Leu Glu His Cys Trp Lys 
435 440 445 



<210> 4 
<211> 7 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 4 

Lys Asp His Lys Val Leu Lys 
1 5 

<210> 5 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 



<400> 5 

Arg Ala Arg Lys Val Ala Lys 
1 5 
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<210> 6 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 6 

Arg Asp Arg Lys Val He Lys 
1 5 

<210> 7 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 



<400> 7 

Arg Asp Arg Lys Val Lys Lys 
1 5 
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<210> 8 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 8 

Arg Ala Lys Lys Val Ala Lys 
1 5 

<210> 9 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 



<400> 9 
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Arg Asp Lys Lys Val He Lys 
1 5 

<210> 10 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 10 

Arg Asp Lys Lys Val Lys Lys 
1 5 

<210> 11 
<211> 7 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Consensus Sequence 
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<400> 11 

Arg Asp Arg Lys Val Ala Lys 
1 5 



<210> 12 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Consensus Sequence 
<400> 12 

Arg Asp Lys Lys Val Ala Lys 
1 5 



<210> 13 
<211> 24 
<212> DNA 

<213> Mus musculus 



<400> 13 

cgggacaaga aggtagccaa gtcg 



24 
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<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Nucleotide Sequence 

<400> 14 

cgggacaaga aggtactcaa gtcg 24 

<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Nucleotide Sequence 



<400> 15 

aaggaccaca aggtactcaa gtcg 



24 
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<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Nucleotide Sequence 

<400> 16 

cgggccaaga aggtagccaa gtcg 24 

<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Nucleotide Sequence 



<400> 17 

cgggacaaga aggtaatcaa gtcg 



24 
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<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Nucleotide Sequence 

<400> 18 

cgggacaaga aggtaaagaa gtcg 24 

<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Primer Sequence 



<400> 19 

agaaccccca cctgatgc 



18 
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<210> 20 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Primer Sequence 

<400> 20 

tcacttccag cactgctcca gg 22 

<210> 21 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Primer Sequence 



<400> 21 

gcactcgtct tcggctggat g 



21 



WO 03/091282 



PCT/JP03/05184 



1 9/2 7 

<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Primer Sequence 

<400> 22 

cgacttgagt accttcttgt c 21 

<210> 23 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Primer Sequence 



<400> 23 

cgacttgagt accttgtggt ccttcgacag ccg 



33 
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<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Primer Sequence 

<400> 24 

cttcttggcc cgcgacagcc g 21 

<210> 25 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Primer Sequence 



<400> 25 

cgacttgatt accttcttgt c 



21 
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<210> 26 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Primer Sequence 

<400> 26 

cgacttcttt accttcttgt cccg 24 

<210> 27 

<211> 10 

<212> PRT 

<213> Mus nusculus 

<400> 27 

Ser Arg Asp Lys Lys Val Ala Lys Ser Leu 
1 5 10 



<210> 28 
<211> 10 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 28 

Ser Arg Asp Lys Lys Val Leu Lys Ser Leu 
1 5 10 



<210> 29 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 29 

Ser Lys Asp His Lys Val Leu Lys Ser Leu 
1 5 10 



WO 03/091282 



PCT/JP03/05184 



2 3/2 7 

<210> 30 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 30 

Ser Arg Ala Lys Lys Val Leu Lys Ser Leu 
1 5 10 

<210> 31 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 



<400> 31 

Ser Arg Asp Lys Lys Val lie Lys Ser Leu 
1 5 10 
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<210> 32 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 32 

Ser Arg Asp Lys Lys Val Lys Lys Ser Leu 
1 5 10 

<210> 33 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 33 

Ser Arg Asp Arg Lys Val Ala Lys Ser Leu 
1 5 10 
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<210> 34 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 34 

Ser Arg Asp Arg Lys Val Leu Lys Ser Leu 
1 5 10 

<210> 35 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 



<400> 35 

Ser Lys Asp His Lys Val Leu Lys Ser Leu 
1 5 10 
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<210> 36 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 

<400> 36 

Ser Arg Ala Arg Lys Val Leu Lys Ser Leu 
1 5 10 

<210> 37 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 



<400> 37 
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Ser Arg Asp Arg Lys Val lie Lys Ser Leu 
1 5 10 



<210> 38 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: An Artificially 
Synthesized Peptide Sequence 



<400> 38 

Ser Arg Asp Arg Lys Val Lys Lys Ser Leu 
1 5 10 
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